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Embryology & Pathogenesis 


Normal closure of pleuroperitoneal folds 

- 4th -10th wks GA 

Lung development 

- 3rd -16th wks GA 




Approach to the Fetal Chest 



Chest configuration 
Position of heart 
Size or growth of chest 
Presence of any masses 
Presence of fluid 




Fetal Fung Masses: DDX 


Fetal Chest 


Developmental Anomalies 

- Cystic adenomatoid malformation (CCAM) 

- Cystic pulmonary airway malformation (CPAM) 

- Bronchopulmonary sequestration (BPS) 

• Intralobar 

• Extralobar 

- “Hybrid” lesions 

- Bronchial atresia 

- Bronchogenic cyst •*>* 

- Lobar emphysema 

Neoplasms 

- Mesenchymal neoplasm 

- Pleuropulmonary blastoma 



Nomograms for thoracic circumference, length 
Chest size can be compared to head, abd, heart 



TC / AC stable throughout pregnancy H 

Normal > .80 I 
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Approach to the Fetal Chest Mass 

• Is the chest normal in size? 

• Is the axis of the heart deviated? 

• Where is the stomach? 

• Is the mass cystic or solid? 

• If cystic, is it a simple cyst or a complex cystic mass? 

• If solid, what does the Doppler show? 

• Where is the mass? 

• Does the mass extend beyond the chest wall? 

• Are there other anomalies? 

• Is there hydrops? 

• What’s the likelihood of pulmonary hypoplasia? 



Diagnostic Challenge 



Congenital Diaphragmatic Hernia 


• This is a developmental discontinuity of the 
diaphragm that allows abdominal viscera to 
herniate into the chest, resulting in 

- Pulmonary hypoplasia 

- Pulmonary hypotension 



Congenital Diaphragmatic Hernia 



Sites of Herniation 


Foramen of Morgagni 

- Partial or complete absence 
of the central diaphragm 

- anteromedial retrosternal 
portion of diaphragm 

Foramen of Bochdalek 

- Posterolateral corner of the 
diaphragm fails to close 

- More common 



Diaphragm 

imperative to view entire diaphragm 



Most CDHs are posterior so coronal view 
of anterior diaphragm may be normal 
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Congenital Diaphragmatic Hernia 


• All infants have postnatal 
respiratory distress related to 
pulmonary hypoplasia 

• If IUGR, 90% have other 
major anomaly 

• 20% have cardiac & 30% 
have CNS anomalies 

• Chromosomal abnormalities 






Congenital Diaphragmatic Hernia 



Left-sided 85% 

- Bowel, stomach, spleen 
Right-sided 15% 

- Bowel, liver, GB 

Pulmonary hypoplasia 

- Variable 

- Is worse for CDH than 
other chest masses of 
comparable size 

•*v- 

yl 

v ' 


Congenital Diaphragmatic Hernia 

• Mediastinal shift 

• Abdominal circumference small 
(< 5th percentile) 

- Liver, gallbladder, stomach, 
bowel or spleen in chest 

- May see peristalsis in the chest 

• AFV: poly, oligo, normal 

_ Jr 

- * ' 
;V 




Congenital Diaphragmatic Hernia 

• How does the residual lung looks like? 



Copyright © 2015. Society of Diagnostic Medical Sonography, Plano, TX 


3 








SDMS Annual Conference, October 1 - 4, 2015, Dallas, TX 



• Lung area to head circumference ratio < 1 is 
associated with a high rate of neonatal death 
due to pulmonary hypoplasia 




CDH: Predictors of Outcome 


LHR: Lung-to-head ratio 

- >1.2 = 79% survival (30/38) 

- 0.9-1.2 = 59% survival (13/24) 

- < 0.9 = 4% survival (1/24) 
MRI volumetric assessment 


Metkus AP, et al. Sonographic predictors of survival in 
fetal diaphragmatic hernia. J Pediatr Surg 31:148, 1996 



CDH: Predictors of Outcome 


• Liver herniation as predictor of outcome 

- No: 79% survival 

- Yes: 41% survival 

Walsh DS, et al. Am J Obstet Gynecol 18:1067, 2000 



How to Detect 
a Congenital 
Diaphragmatic 
Hernia 



Congenital Diaphragmatic Hernia 



Left-sided hernias more frequent than right-sided ones 
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Congenital Diaphragmatic Hernia 


• Left Sided Hernia 

- Cystic or heterogenous mass in 
left side of chest 

- Absence of fluid-filled stomach 

- Deviation of heart toward right 

- Polyhydramnios 

- Hydrops uncommon unless 
associated malformation 
present 




Congenital Diaphragmatic Hernia 
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Congenital Diaphragmatic Hernia 


Right Sided Hernia 

- May be confused for chest mass 

- Contains liver and bowel 

- Stomach is below diaphragm 

- Gallbladder often herniated 

- Doppler will show portal & hepatic 
veins 



Congenital Diaphragmatic Hernia 

• CDH with liver herniation 

• Always use Doppler to evaluate for liver 




Congenital Diaphragmatic Hernia 

• Factors that has been associated with poor 

prognosis include: 


- Marked mediastinal shift associated with 

pulmonary hypoplasia 


- IUGR 


- Polyhydramnios 

i 

- Detection prior to 24 weeks 

r 1 

- Significant liver involvement 



*- 
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Extra Corporeal Membrane Oxygenation 



Congenital Diaphragmatic Hernia 

• Obstruction of trachea results in 
- Expansion of the fetal lungs by retained 
pulmonary secretions & lung tissue stretch, is 
associated with improved lung growth & 
development i — — 



Congenital Diaphragmatic Hernia 


Congenital Diaphragmatic Hernia 

• Hysterotomy & fetal surgery 

- High maternal morbidity & no improved fetal survival 

J Pediatr Surg 1997; 32: 1637-1642 

• Hysterotomy & endoscopically 

- Neck dissection & clipping of the trachea 

- High rate of preterm delivery 

- Irreversable damage to the laryngeal nerve & trachea 

Am J Obstet Gynecol 2000; 183:1059-1066 

J Pediatr Sur 9 2003 38:1 ° 12 - 1020 


• Fetoscopic Endoluminal Tracheal Occlusion 

with balloon Ultrasound Obstet Gynecol 2004; 24:121-126 

Deprest, Belgium; Gratacos, Spain; Nicolaides, England 

" 0i 
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Tracheal Occlusion 
Fetoscopic endotracheal balloon 





Fetoscopic Endoluminal 
Trache al Occ lusion 

• Performed before 26-28 weeks gestational 
age on fetuses with poor prognosis 

- Liver up and LHR <1.0 

• Reverse occlusion at 34 weeks by fetoscopy 
or US guided balloon puncture 

• EXIT - Surgery - ECMO 0 may be best strategy ) 

Ex Utero IntrapartumTtreatment 


m • * 
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Severe CHD - 

-20 days post PLUG 
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Congenital Diaphragmatic Hernia 

“ Differential Diagnosis ” 

• Congenital cystic adenomatoid malformation 

• bronchopulmonary sequestration 





Terminology 

• Congenital Cystic Adenomatoid Malformation 

- Older name that reflects cystic and adenomatous 
histologic components of theses masses 

• Congenital Pulmonary Airway Malformation 

- Newer terminology reflects developmental disorder of 
pulmonary airway morphogenesis 
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Congenital Cystic Adenomatoid Malformation 

• Pulmonary lesion due to 


abnormal development of 
lung tissue 

m 

- Cystic dilatation of 

jfe 

abnormal bronchi & 


maldevelopment of 


associated alveoli 



P 


Congenital Cystic Adenomatoid Malformation 


• This disorder is NOT GENETIC 

• Can be accompanied by hydrops & 
mediastinal shift 


• Almost exclusively unilateral - left 

• Supplied by the pulmonary artery 




Congenital Cystic Adenomatoid Malformation 



Ostor & Fortune - Am Clin Pathol 1978; 70:595-604 
Bale -AmJ Clin Pathol 1979; 71:411-420 
Adzick - J Pediatr Surg 1985; 20:483-488 
Bunduki - Prenat Diag 2000; 20:459-464 
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